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2 $\mathrm{R}$
[Tg2]
[KKM] ( ) $sl_{n+1}$
$B_{\mathrm{t}}$ ( $l$ )
$B_{l}= \{(x_{1}, \cdots, x_{n+1})\in \mathbb{Z}_{\geq 0}^{n+1}|\sum_{i=1}^{n+1}x_{i}=l\}$ . (1)
$B_{l}$ $b=(x_{1}, \cdots,x_{n+1})$ $l$ – $i$ $x_{i}$
– $R:B_{l}\otimes B_{1}arrow B_{1}\sim\otimes B_{l}$ $\mathrm{R}$ (
[NY] $)$
$R$ : $\otimes$ $\{$






$R:B\mathfrak{y}\otimes B_{1}arrow B_{1}\sim\otimes B\mathfrak{y}$ $\mathrm{R}$
$R:\ovalbox{\tt\small REJECT}\alpha\otimes$
$\otimes\ovalbox{\tt\small REJECT}\gamma$ if $\gamma\leq\alpha$ ,
$\mathbb{E}\otimes\Xi\gamma\alpha$ if $\alpha<\gamma\leq\beta$,












$\prime p=\{\mathrm{p}=p_{1}\otimes p_{2}\otimes\cdots\in B_{1}^{\otimes\infty}|p:=$ for $i>>1\}$ . (5)
$B_{1}^{\otimes\infty}$ $\infty$
$\mathrm{p}=p_{1}\otimes$
$p_{2}\otimes\cdots$ $k,$ $L$ $p_{1},$ $\ldots,p_{L}$ $k$
$k+1$
$\mathcal{P}$ $P_{+}$
$\mathcal{P}$ $T_{l}(l\geq 1)$ $B_{\mathrm{t}}$ $u_{l}=(l, 0, \ldots, 0)$
$\mathrm{p}\in \mathcal{P}$ $T_{l}(\mathrm{p})\in \mathcal{P}$ $sl_{n+1}$ (2)
$u_{1}\otimes \mathrm{p}-\sim T_{l}(\mathrm{p})\otimes u_{l}$ . (6)
(2) $B_{l}\otimes \mathcal{P}arrow B_{1}\otimes B_{l}\otimes Parrow B_{1}^{\otimes 2}\otimes B_{l}\otimes Parrow\cdotsarrow \mathcal{P}\otimes B_{l}\sim\sim\sim\sim$
$u_{l}$ (5)
$u_{l}$
$sl_{n+1}$ [$\mathrm{T}$ , TNS, $\mathrm{T}\mathrm{M}$ ,
$\mathrm{F}\mathrm{O}\mathrm{Y}]$
$l$
$T_{l}T_{\mathrm{t}’}=T_{l’}T_{\mathrm{t}}$ $l=\infty$ $\tau_{\infty}$ $T$
1 1 1 $(\alpha\geq 2)$
$\alpha$
1.
$\mathrm{t}\Leftarrow 0$ 554422. . . .632. . . .5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
$\mathrm{t}=1$ . . . . . .554422.632. .5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
$\mathrm{t}-arrow 2$ . . . . . . . . . . . .552.6445322 . . . . . . . . . . . . . . . . . . . . . . . . . . .











$u\mathfrak{y}\otimes \mathrm{p}-\sim T_{\mathfrak{h}}(\mathrm{p})\otimes \mathrm{H}^{1}x$. (7)
$\mathrm{R}$ (3) $-(4)$ $x=x(\mathrm{p})$
$T_{\mathfrak{h}}$ –
2. $\tau_{\mathfrak{y}}$ 1 $t=1$
$\mathrm{s}=0$ . . . . . .554422.632. .5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=1$ . . . . . . .554222.432.6. . . 6
$\mathrm{s}\cdot 2$ . . . . . . . .552222443. .2. . 2
$\mathrm{s}=3$ . . . . . . . . .522225442.3. . 3
$\mathrm{s}^{\ovalbox{\tt\small REJECT}}4$ . .2222554224. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
$\mathrm{s}=5$ . . . . . . . . . .2222.552242. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
$\mathrm{s}=6$ . . . . . . . . . .2222. .522522. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=7$ . . . . . . . . . .2222. . .225222. . . . . . . . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=8$ . . . . . . . . . .2222. . .22.2222. . . . . . . . . . . . . . . . . . . . . . . . . .
$s$ $T\mathfrak{y}$









$\mathrm{s}=0$ . . . . . . . . . . . .552.6445322. . . . . . . . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=1$ . . . . . . . . . . . . .522.5464322. . . . 6
$\mathrm{s}=2$ . . . . . . . . . . . . . .22255.44322. . . 2
$\mathrm{s}=3$ . . . . . . . . . . . . . .222.5254432. . . 3
$\mathrm{s}=4$ . . . . . . . . . . . . . .222. .2554422. . . . . . . . . . . . . . . . . . . . . . . . 4
$\mathrm{s}=5$ . . . . . . . . . . . . . .222. .2.554222. . . . . . . . . . . . . . . . . . . . . . . 4
$\mathrm{s}=6$ . . . . . . . . . . . . . .222. .2. .552222. . . . . . . .. $\cdot$ . . . . . . . . . . . . . 5
$\mathrm{s}=7$ . . . . . . . . . . . . . .222. .2. . .522222. . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=8$ $\ldots\ldots\ldots\ldots..222$ . .2. . . .222222. . . . . . . . . . . . . . . . . . . .
$t=3$
$\mathrm{s}=0$ . . . . . . . . . . . . . . .552.4. . 654322. . . . . . . . . . . . . . . . . . . . . 5
$\mathrm{s}=1$ . . . . . . . . . . . . . . . .5225. . 644322. . . . 6
$\mathrm{s}=2$ . . . . . . . . . . . . . . . . .2252. 544322. . . 2
$\mathrm{s}=3$ . . . . . . . . . . . . . . . . .22.22 554432. . . 3
$\mathrm{s}-4$ . . . . . . . . . . . . . . . . .22.22 .554422. . . . . . . . . . . . . . . . . . 4
$\mathrm{s}=5$ . . . . . . . . . . . . . . . . .22.22 . .554222. . . . . . . . . . . . . . . . . 4
$\mathrm{s}=6$ . . . . . . . . . . . . . . . . .22.22 . . .552222. . . . . . . . . . . . . . . . 5
$\mathrm{s}=7$ . . . . . . . . . . . . . . . . .22.22 . . . .522222. . . . . . . . . . . . . . . 5






1. $sl_{n+1}$ $\mathrm{P}\in P$ $T\mathfrak{y}$
$\mathrm{p}=\tilde{\mathrm{p}}\oplus \mathrm{y}$
$\tilde{\mathrm{p}}\in P$ 1 2
$\mathrm{y}$ 2, . . ., $n+1$
2. $\tau_{\iota}$















$(\mu^{(0)}, (\mu^{(1)}, J^{(1)}), \ldots, (\mu^{(n)}, J^{(n)}))$ , (9)
$\mu^{(a)}=(\mu_{1}^{(a)}, \ldots, \mu_{l_{a}}^{(a)})$ $J^{(a)}=(J_{1}^{(a)}, \ldots, J_{l_{\mathrm{O}}}^{(a)})\in(\mathbb{Z}_{\geq 0})^{l_{a}}$
;
$E_{j}^{(a)}= \sum_{i=1}^{l_{a}}\min(j, \mu_{i}^{(a)})$ . (10)
vacancy numbers
$p_{j}^{(a)}=E_{j}^{(a-1)}-2E_{j}^{(a)}+E_{j}^{(a+1)}$ $(1 \leq a\leq n)$ , (11)
n+1)—0 (9)
rigged configuration : $1\leq a\leq n$ $j\in \mathbb{Z}_{>0}$
:
$0\leq J_{i}^{(a)}\leq J_{i+1}^{(a)}\leq\cdots\leq J_{l}^{(a)}\leq p_{j}^{(a)}$ if $\{i, i+1, \ldots, l\}=\{k|\mu_{k}^{(a)}=j\}.\cdot$ (12)
$\mu^{(0)},$
$\ldots,$
$\mu^{(n)}$ configuration $J_{1}^{(a)}$ rigging




rigging $\lambda=(\lambda_{1}, \ldots, \lambda_{k})$ $\mu^{(0)}=\lambda$ rigged con-
figurations (9) $\mathrm{R}\mathrm{C}(\lambda)$ $\lambda$
$\mathcal{P}_{+}(\lambda)=\{p\in B_{\lambda_{1}}\otimes\cdots\otimes B_{\lambda_{k}}|\tilde{e}_{i}p=0,1\leq i\leq n\}$ , (14)
$\tilde{e}_{1}$ $\lambda=(1^{\infty})$
$P_{+}(\lambda)$ (5) $P_{+}$ $\mathrm{R}\mathrm{C}(\lambda)$ Littlewood-
Richardson [KKR, $\mathrm{K}\mathrm{R}$] $\mathrm{R}\mathrm{C}(\lambda)$ $\mathcal{P}_{+}(\lambda)$
119
KKR








$\Psi$ $\Psi(P)$ vacancy number
rigging – rigged configuration
$\lambda=(\lambda_{1}, \ldots, \lambda_{k})$
$=T_{\lambda_{1}}\circ\cdots\circ T_{\lambda_{k}}$ [KOSTY] Theorem 2.7





$\Psi(\tilde{\mathrm{p}})=((\mu^{(1)}, J^{(1)}))$ , (16)
$\Psi(\mathrm{p}^{\uparrow})=((\mu^{(2)}, J^{(2)}),$
$\ldots,$
$(\mu^{(n)}, J^{(n)}))$ . (17)
$\mathrm{p}^{\uparrow}=(T_{1}^{-1})^{M}$
$T_{\mu^{(1)}}(\overline{\mathrm{p}})$ $\overline{\mathrm{p}}$ 4 $sl_{n}$
6 $\mathrm{p}=$ 1111223214322111 $\Psi(\mathrm{p})$ rigged co gu-
ration
$\mu^{(1)}$ $\mu^{(2)}$ $\mu^{(3)}$
0 0 $\prod 0$
(18)
$T_{\mathrm{Q}}^{3}(\mathrm{p})=$ 1111221221112222111.. .
$\tilde{\mathrm{P}}$ $\Psi(\tilde{\mathrm{p}})$ (18) – $\Psi(\tilde{\mathrm{p}})=((\mu^{(1)}=$
$(1,3,4),$ $J^{(1\rangle}=(4,1,0)))$ - $\mathrm{y}=334_{\text{ }}$ $\overline{\mathrm{p}}=223111\cdots$
$T_{\mu^{(1)}}(\overline{\mathrm{p}})=T_{1}\mathrm{o}T_{3}\circ T_{4}(\overline{\mathrm{p}})=11112132111\cdots\text{ }$ $\mathrm{p}^{\uparrow}=12132111$










rigged co guration [Schi, SS] 5
(
rigged configuration ) KSS
$B:=B^{a_{1},\epsilon_{1}}\otimes\cdots\otimes B^{a_{L},s_{L}}$ $B$
$a$ $s$ $L_{a,s}$
$B=\otimes_{a,\epsilon\geq 1}(B^{a,s})^{\otimes L_{a,\iota}}$ $\xi^{(a)}$ $s$ $L_{a,s}$
$\xi^{(a)}=(\xi_{1}^{(a)}, \ldots, \xi_{n_{a}}^{(a)})=\frac{1,,1}{L_{a,1}},\iota_{a,2}\iota_{a,3}$
’
$n_{a}= \sum_{s\geq 1}L_{a,s}$ (9) –
$((\xi^{(1)}, \ldots, \xi^{(n)}), (\mu^{(1)}, J^{(1)}), \ldots, (\mu^{(n)}, J^{(n)}))$ , (19)
$\tilde{E}_{j}^{(a)}=\sum_{:=1}^{n_{a}}\min(j, \xi_{1}^{(a)}.)$ . (20)
(10) vacancy numbers ( )
$p_{j}^{(a)}=E_{j}^{(a-1)}-2E_{j}^{(a)}+E_{j}^{(a+1)}+\tilde{E}_{j}^{(a)}$ $(1 \leq a\leq n)$ , (21)
$E_{j}^{(0)}=E_{j}^{(n+1)}=0$ $p_{j}^{(a)}$ (12)
(19) $\mathrm{r}\mathrm{i}_{\mathfrak{W}}\mathrm{e}\mathrm{d}$ conf- guration (12)
– vacancy number
(19) rigged configuration
$B=B^{a_{1},\epsilon_{1}}\otimes\cdots\otimes B^{a_{L-1},e_{L-1}}\otimes B^{a_{L},\epsilon_{L}}$ $\mathrm{b}=b_{1}\otimes\cdots\otimes$
$b_{L-1}\otimes b_{L}$ KSS rigged $\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{f}\mathrm{i}_{1}\mathrm{r}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ Case
1, 2 rigged configuration
$(\mu^{(a)}, J^{(a)})$ a
rigged partition $a$ $\mu^{(a)}$ string
121
string $\mu^{(a)}$ $j$ string rigging
$J_{i}^{(a)}$ ‘ $p_{j}^{(a)}-J_{i}^{(a)}$ string $\mathrm{c}-\mathrm{r}\mathrm{i}\mathrm{g}\mathrm{g}\mathrm{i}\mathrm{n}\mathrm{g}$ Co-rigging
string string
Case 1 ($a_{L}>1$ ). $B^{a_{L},s_{L}}$ $b_{L}$ $B^{a_{L}-1,s\iota}\otimes B^{1,s_{L}}$ $\tilde{b}_{L}\otimes\tilde{b}_{L+1}$
$b_{L}$ – 1
$\text{ }b_{1}\otimes\cdots\otimes b_{L-1}\otimes\tilde{b}_{L}\otimes\tilde{b}_{L+1}$
rigged configuration $\xi^{(a_{L}\rangle}$ $s_{L}$
– $\xi^{(a\iota-1)}$ $\xi^{(1)}$ $s\iota$
$1\leq i\leq a_{L}-1$ $i$ rigged partition $s_{L}$ string $-$
vacancy numbers (21)
1, 2
Case 2 ($a_{L}=1$ ). $b_{L}$ – $(b_{L})_{1}$ rigged con-
figuration $i=1,$ $x=s_{L}$
1. Rigged partition $(\mu^{(i)}, J^{(i)})$ $x$ string(s)
2.. $(\mu^{(i)}, J^{(:)})$ string(s) $x$
string string $i=n$
$(b_{L})_{1}=n+1$ $i<n$ string
$x$ $i$ 1 1
3. $(\mu^{(i)}, J^{(i)})$ string x
$(b_{L})_{1}=i$
$b_{L}$ $(b_{L})_{1}$ 1 $b_{L}’$ $b_{1}\otimes$
. . $.\otimes b_{L-1}\otimes b_{L}’$ rigged co guration $\xi^{(1)}$
$s_{L}$ $s_{L}-1$ $1\leq i\leq(b_{L})_{1}-1$
$(\mu^{(:)}, J^{(i)})$ string 1 string
( string 1 )
3, 4
$\mathrm{b}$ rigged co guration (19) $\Phi$
[KSS] (
[SS], Theorem 8.6 6 )
7. Rigged configuratio $\mathrm{R}$
2 $\mathrm{b}$ $\mathrm{b}’$
$\Phi(\mathrm{b})=\Phi(\mathrm{b}’)$
( 1-4 5, 6 )
122
$\underline{|3^{\oint^{\mathfrak{R}}}"".}\underline{\tilde{3}^{\backslash \cdot*:}}\mathrm{r}^{1}:^{\mathrm{w}}\iota_{2^{m}}\wedge^{\vee\cdot\alpha\backslash }\;_{\mathrm{t}^{1^{d}}}@2^{\eta_{l}^{\tau^{;}}}\mu\sim \mathrm{a}_{\mathrm{f}}\otimes 8_{\mathrm{w}}.\overline{!_{*\cdot \mathrm{w}}}\mathrm{f}_{*-\mathrm{r}}^{m-}\mathrm{f}.\tau\zeta 4_{\mathrm{w}1}\otimes\cdot.[‘.\backslash \cdot \mathrm{s}\eta_{d}^{\hat{i};}4",\cdot...\mathrm{i}.’\sim_{l}’:j\S \mathit{2}_{\frac{\mathrm{w}_{\mathit{2}^{\wedge\infty}’}\dot{]}}{4}\frac{b_{\hat{\dot{3}}}^{\ddot{\hat{\mathit{2}}}}\grave\}’ \mathrm{w}}{\_{5}}\wedge}^{\mathrm{v}_{\ovalbox{\tt\small REJECT}^{\backslash }}}\mathrm{A}\mu\nu \mathrm{w}d;^{;}1^{4@}\tilde{\dot{\lambda}}!):r\cdot \mathrm{w}\cdot\sim:\vee\backslash \}\S:_{\frac{-\dot{\overline{\dot{4}}}}{5\tilde{6}}:\mathrm{s}_{\wedge}:}^{\ovalbox{\tt\small REJECT}_{\vee}}\xi$
1: rigged configuration KSS Rigged






3: string – ( 3)
$\otimes$
4: rigged configuration KSS
string 4
124










8. $\mathrm{b}$ $B^{a,\epsilon}$ $u=u^{a,s}$
1. $\Phi(\mathrm{b})$ $\Phi(\mathrm{b}\otimes u)$ configuration rigging
2. $\Phi(\mathrm{b})$ $\Phi(u\otimes \mathrm{b})$ configuration co-rigging
5 $sl_{n+1}$ $\mathrm{P}=p_{1}\otimes p_{2}\otimes\cdots\in P$ rigged
configuration $\text{ }$






$\Phi(\mathrm{p})=(((1^{L}), \emptyset, \ldots, \emptyset), ((\mu^{(1)}, J^{(1\rangle}), (\mu^{(2\rangle}, J^{(2)}), \ldots, (\mu^{(n)}, J^{(n)})))$ , (22)
$B^{2,1}$ $u=u^{2,1}$ 8 2
$\Phi(u^{\otimes M}\otimes \mathrm{p})=(((1^{L}), (1^{M}),$ $\emptyset,$
$\ldots,$
$\emptyset),$ $((\mu^{(1)}, J^{(1)}),$ $(\mu^{(2\rangle},\tilde{J}^{(2)}),$
$\ldots,$
$(\mu^{(n)}, J^{(n)})))$ .
2) $=J_{1}^{(2)}+M$ 2 rigged partition co-rigging
(22) –
$u^{\otimes M}\otimes \mathrm{p}\simeq T_{\mathfrak{h}}^{M}(\mathrm{p})\otimes\otimes\cdots\otimes$ ( $\Xi_{b}^{a\text{ }}$ ) (23)
7 $\Phi$ Case 1
– $1\otimes x_{M}$ rigged configuration
$(((1^{L+2}), (1^{M-1}),$ $\emptyset,$
$\ldots,$
$\emptyset),$ $((\mu^{(1)}, J^{(1\rangle})’,$ $(\mu^{(2)},\tilde{J}^{(2\rangle}),$
$\ldots,$
$(\mu^{(n)}, J^{(n)})))$ .
$(\mu^{(1\rangle},\dot{J}^{(1)})’$ $(\mu^{(1)}, J^{(1)})$ 1 string 1




$\emptyset),$ $((\mu^{(1)}, J^{(1)}),$ $\ldots)$ .
126
1 rigged partition 2 rigged partitions (
\rangle – 2
rigged partition string $\mathrm{c}\mathrm{o}$-rigging 1
$M$ 2
rigged partition string $M$
2 rigged partition
rigged configuration 3 rigged
partitions
5 1 2 $\overline{\mathrm{p}}$
$N$ $y_{i}=x_{i}-1$ ( $x_{i}$ (23) )
$\ovalbox{\tt\small REJECT}=y_{1}\otimes\cdots\otimes y_{M}\otimes 1\otimes\cdot\cdot-N^{\cdot}\otimes 1$
.
Case 1,2 rigged configuration $x_{i}$
2 rigged Partition $\mathrm{c}$ -rigging $\mu:=\mu^{(1)}$
$(u^{1,\mu_{1}}\otimes u^{1,\mu_{2}}\otimes\cdots)\otimes\overline{\mathrm{p}}$
rigged configuration




$(((1^{N+M}), \emptyset, \ldots, \emptyset), ((\mu^{(2)},\tilde{J}^{(2)}), \ldots, (\mu^{(n)}, J^{(n)})))$
8 2 $\mathrm{p}^{\uparrow}=(T_{1}^{-1})^{M}$ $T_{\mu}(\overline{\mathrm{p}})$
$(((1^{N}), \emptyset, \ldots, \emptyset), ((\mu^{(2)}, J^{(2)}), \ldots, (\mu^{(n\rangle}, J^{(n\rangle})))$
5 2
8
9. $sl_{n+1}$ $\mathrm{p}\in \mathcal{P}$ rigged configuration
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